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A B S T R A C T
The intention of this study was to investigate the influence of surgery onto the appearance of the hip joint periarti-
cular calcification in different groups of patients who suffered the acetabular fracture. A series of 103 patients with the
acetabular fracture was analysed in a retrospective case-control study during a seven-year period. The patients were di-
vided into two groups. The case group was comprised of 21 patients who were operated on due to the posterior acetabular
wall fracture, while the control group was formed from 82 patients who underwent conservative treatment and who suf-
fered complex acetabular fracture. To obtain the results, the rate and grade of the hip joint post-injury periarticular calci-
fication formation were observed and analysed. They were considerably lower in patients from the case group who were
operated on, compared to patients from the control group where the hip joint arthrosis was more common. In conclusion,
considering the results of this paper, the rate and grade of the hip joint osteodegenerative changes may be highly de-
creased by surgery in patients who sustained the acetabular fracture.
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Introduction
The purpose of the study was to analyze the influence
of surgery onto the rate and grade of the hip joint
periarticular calcification formation in different groups
of surgically and conservatively treated patients suffer-
ing the acetabular fracture.
The acetabular fracture surgery has always been a de-
manding procedure which necessitates a thorough pro-
fessional surgical practice. Such an injury with bone
fragment dislocation requires open reduction and inter-
nal fixation (ORIF) of the displaced fractures1–4, that is
followed by an early physical rehabilitation5. The frac-
ture typically appears at the particular side of the body
where neuromuscular function is less powerful and load-
ing forces are stronger6,7. As a consequence of the ace-
tabular fracture, bone fragments may be displaced in
badly aligned locations. Subsequently, post-traumatic ar-
thritic changes of the hip joint may occur as usual com-
plication of such an injury. Less frequent osteodegenera-
tive complications include post-traumatic osteoarthritis,
osteonecrosis and heterotopic ossification of the femoral
head2.
Periarticular calcification is a condition distinguished
by atypical alteration of the hip joint soft tissues into
bone, taking place in a diversity of clinical circumstan-
ces8. The development of post-injury heterotopic ossifica-
tion strongly influences the hip joint functional status9,
that is dependent on the degree of ossification itself, dif-
fering from small femoral head osteophytes to complete
ankylosis of the hip joint10. Although some authors11
have suggested that even a lower degree of ossification
may reduce the hip function, it seems that only a higher
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degree of periarticular calcification is responsible for
grave hip joint functional limitation, noticeably reducing
hip range of motion9,12,13.
In a view of all the above mentioned, major hypothe-
sis of this paper is that surgery may be the most relevant
factor to reduce the rate and grade of the hip joint
periarticular calcification formation and consequently
improve the mobility of patients who sustained the ace-
tabular fracture.
Patients and Methods
A series of 103 patients with the acetabular fracture
was analyzed in a retrospective case-control study during
a seven-year period.
The study case group was formed of 21 patients who
were treated surgically, while 82 patients who were trea-
ted conservatively comprised the control group. They
were followed-up for a 5-year period, when clinical exam-
ination was performed and the appearance of osteode-
generative changes, such as periarticular calcification
formation, was observed and measured at the hip joint
plain radiographs.
Patients were allocated to the case or the control
group dependant on the indications for the treatment se-
lection. According to the Letournel-Judet classification
and fracture location14, all patients from the case group
(n=21) in whom the dislocation of the acetabular roof
was less than 40 degrees, were selected for surgery by
ORIF. The angle of dislocation was measured in degrees
by goniometer on plain hip radiographs. Surgery was
only performed when the patients’ general condition be-
came stable and diagnostics procedures completed, ex-
cept in case of the femoral head luxation which was
promptly repositioned. In such patients, physical reha-
bilitation and gradual loading of the injured limb were
started earlier. All other patients, including those with
the transversal acetabular fractures, were allocated to
the control group (n=82) and treated conservatively by
skeletal traction and weight bearing dome while in bed,
and were insisted on active tonization of the leg muscle.
Exceptionally, the patients with hip joint luxation, or
those with dorsocranial acetabular minor bone fragment
were allowed to walk with orthopaedic aids after the re-
position.
A prophylactic low-dose irradiation and postoperative
treatment with indomethacin for the prevention of he-
terotopic ossification were not applied, since it was not a
part of our standard protocol of the acetabular fracture
management.
The follow-up period for all the patients was at least 5
years, to make sure that the fracture was healed and re-
habilitation completed. Then, the control pelvic plain ra-
diographs were made to register the extent and measure
the grade of the hip joint periarticular calcifications by
goniometer in degrees.
The time between the injury and appearance of pe-
riarticular calcification formations was also recorded and
the location, rate and grade of their appearances were
analyzed in both surgically and conservatively treated
patients.
The evaluation of heterotopic ossification was done
according to the original Brooker classification15, which
has also been frequently used in similar studies8,11–13,16,17.
Regarding this, patients in whom Booker Score I-II (lo-
wer degree grade) was recorded were considered having
minor to mild hip joint periarticular changes, while those
with Booker Score III-IV (higher degree grade) were the
ones with grave periarticular calcifications including the
hip ankylosis.
The data of patients from the case group considering
the rate and grade of the hip joint ectopic ossification
were statistically analysed and compared to the similar
data of patients from the control group. A PC application
SAS for Windows (SAS Institute Inc., Cary, NC, USA)
was employed for the data statistical analysis. A Chi-
-Square Test (c2) and Fisher Exact Test for independent
samples ware used to investigate the difference in fre-
quencies of rate and grade of periarticular calcification
within the groups, as well as between the case and the
control group. The level of significance was set at p<
0.001.
Results
Out of 103 patients with the acetabular fractures
there were 79 males (76.7%) and 24 females (23.3%). The
average age was 43.7 years. It was 54.7 years for men and
40.3 years for women respectively. The patients were pre-
dominantly middle aged males who were mostly injured
in traffic accidents (Table 1). Twenty one (20.4%) of
them were treated surgically, and 82 (79.6%) underwent
a conservative protocol.
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TABLE 1
DIVISION OF PATIENTS ACCORDING TO THE SEX AND THE CAUSE OF INJURY
Cause of fracture
Males Females Total
n % n % n %
Traffic accident 65 63.11 12 11.65 77 74.76
Fall 14 13.59 10 9.71 24 23.30
Other 0 0.00 2 1.94 2 1.94
Total 79 76.70 24 23.30 103 100.00
The fracture of the acetabular posterior wall was re-
corded in 12 (57%) out of 21 surgically treated patients.
Operative reposition and fracture stabilization by spongy
screws and adaptive plates were performed in all of
them.
Complex, transversal acetabular fractures were ob-
served in 34 out of 82 (41.5%) patients from the control
group who were not operated on.
The mean duration of the treatment time was 11
months for the case group, and 12.4 months for the pa-
tients from the control group.
Regarding the time needed for the development of
osteodegenerative hip joint changes, they occurred ap-
proximately 7.7 months after conservative treatment
and 11 months after surgery respectively.
Considering periarticular calcification appearances,
the hip joint calcification was not found in 11 out of 21
(52.4%) surgical patients from the case group. (Figure 1).
In the remaining 10 patients from the same group, the
locations of periarticular calcification were noticed medi-
ally in 4 (19%) patients, followed by lateral and medial,
and craniolateral position in 3 (14.3%) patients each.
(Figure 2).
The femoral head periarticular ossifications were
found in 49 out of 82 (59.8%) conservatively treated pa-
tients from the control group. (Figure 1). Calcifications
were positioned medially in 19 (23.2%) patients, laterally
and medially in 14 (17.1%), craniolaterally in 10 (7.3%),
and caudomedially in 6 (9.23%) patients. No femoral
head calcifications were later developed in 33 out of 82
(40.2%) non-surgically treated patients. (Figure 3). The-
refore, the femoral head periarticular calcifications were
found in 10/21 (47.6%) of patients from the case group
and in 49/82 (59.8%) of patients from the control group.
Still, the difference in rate of periarticular calcification
appearance between the groups was not statistically sig-
nificant.
The majority of surgically treated patients (11/21;
52.4%) did not develop the hip joint osteodegenerative
changes in comparison to those who did. However, the
case group sample was too low to tell the statistical dif-
ference within the group.
In all 10 (100%) patients from the case group who de-
veloped femoral head periarticular calcifications, lower
degree ectopic ossifications were found (Brooker Score
I-II). At the same time, among 49 patients who developed
periarticular calcifications from the control group, there
were 22 (44.9%) patients with lower degree ossifications
(Brooker Score I-II), while in the remaining 27 (55.1%)
patients higher degree of ectopic femoral head ossifica-
tion were found (Brooker Score III-IV), including 3 (6.1%)
patients with the hip ankylosis (Brooker Score IV). (Ta-
ble 2). The difference in grade of periarticular calcifica-
tion between the case and the control group was statisti-
cally significant (p=0.001), since all 10 surgical patients
developed lower degree calcifications, while in the major-
ity (27/49) of those treated conservatively, calcifications
of a higher degree were found.
Discussion
The majority of surgically treated patients from the
case group in our series (53%) did not develop the femo-
ral head periarticular calcifications compared to those
treated conservatively, where the calcifications were not
observed in 41% of the cases (Figure 1). At the same time,
among surgically treated patients who gained them, only
calcifications of a lower degree were found (Brooker
Score I-II). On the contrary, in the majority of patients
from the control group who were treated conservatively,
ossification of a higher degree (Brooker Score III-IV) was
most frequent (55%), (Table 2). Among the conserva-
tively treated patients a lot of severe cases with multiple









Fig. 1. Distribution of the femoral head periarticular calcifica-








Fig. 2. Prevalence of the femoral head periarticular calcification












Fig. 3. Prevalence of the femoral head periarticular calcification
appearance in the group of conservatively treated patients (the
control group).
fragments acetabular fracture were noticed. Those pa-
tients were mostly immobile throughout the prolonged
period of a conservative treatment, what may explain the
prevalence of periarticular ossification, particularly tho-
se of a higher degree in the control group.
The difference in grade of periarticular calcification
between surgically and conservatively treated patients
was statistically significant (p<0.001).
Periarticular hip joint changes of different grades oc-
curred sooner after a conservative treatment (7.7 mon-
ths post injury) in comparison to surgery, where they ap-
peared later (11 months after surgery). Concerning the
period between injury and the appearance of the pe-
riarticular femoral head changes, our findings indicate
that it was the longest in surgically treated patients with
fractures of the anterior acetabular wall and the anterior
column, while it was the shortest in those with the poste-
rior acetabular wall and the posterior column fractures
that were not operated on. According to our clinical ob-
servation, it seems that fractures of the posterior column
and the posterior acetabular wall were mainly responsi-
ble for early appearance of periarticular calcifications of
the hip joint.
Ghalambor et al.18 found a significant correlation be-
tween poor clinical results at the follow ups and a higher
degree of the hip joint ectopic bone formation. Several
other authors found reduced walking ability and capacity
in patients with a higher degree of heterotopic ossifica-
tion, while some concluded that only a severe grade of
such ossification (Brooker Score IV) is clinically signi-
ficant19,20. Nevertheless, most studies show trends to-
wards a worse functional outcome with an increasing
grade of heterotopic ossification11.
Considering this, it seems that the development of
periarticular calcifications influences the physical hip
joint function dependent on its grade10, since a number
of reports described significantly reduced range of mo-
tion at follow-ups in patients with a severe heterotopic
ossification13,21. Kromann-Andersen et al.19 have also re-
ported that reduction in motion is directly proportional
to the severity of the heterotopic ossification. However,
only rare reports exist showing no significant difference
in motion range between patients with and without
heterotopic ossification22, as well as between those with
lower degree grade of heterotopic ossification compared
to ones with a higher grade of ossification20. Accordingly,
the hip joint periarticular calcifications were recorded
less often in the case group of patients in our series in
comparison to the control group of patients who were not
operated on, indicating better functional outcome in sur-
gically treated patients (Figure 1).
Some authors suggested a prophylactic low-dose irra-
diation for prevention of heterotopic ossification as a
complication of acetabular fracture23. Others described
prophylactic postoperative treatment with indometha-
cin24. or non-steroidal anti-inflammatory drugs17 which
inhibit the formation of periarticular calcifications. How-
ever, we have no experience regarding this, since it was
not a part of our standard protocol of treatment.
In conclusion, an adequate reposition of the fractured
bone fragments, as well as an early physical rehabilita-
tion, resulted in less frequent appearance of the hip joint
periarticular calcifications after the acetabular fracture
in the patients who were operated on. The management
overall length was shorter, the development of osteode-
generative changes fewer, and the grade of periarticular
ossifications was of a lesser degree in surgically treated
patients in our series. Therefore, surgery has strong in-
fluence in reducing the hip joint periarticular calcifica-
tion in patients who sustained the acetabular fracture.
Hence, the results of this paper support our initial hy-
pothesis.
Considering our findings, it is worth keeping in mind
certain restrictions of this article arising from its retro-
spective quality and relatively small number of surgically
treated patients in our series. Obviously, further re-
search is necessary to confirm our results.
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UTJECAJ KIRUR[KOGA LIJE^ENJA NA NASTANAK PERARTIKULARNIH KALCIFIKACIJA
ZGLOBA KUKA U BOLESNIKA S PRIJELOMOM ACETABULA
S A @ E T A K
Cilj rada bio je istra`iti utjecaj kirur{koga lije~enja na nastanak periartikularnih kalcifikacija zgloba kuka u ope-
racijski i konzervativno lije~enih bolesnika s prijelomom acetabula. U retrospekcijskom sedmogodi{njem istra`ivanju
analizirana su 103 bolesnika s prijelomom acetabula. Ispitanici su bili podijeljeni u dvije skupine. Oglednu skupinu
~inio je 21 operacijski lije~en ispitanik s prijelomima stra`njeg zida acetabula, dok je kontrolnu skupinu sa~injavalo 82
konzervativno lije~ena ispitanika sa zdru`enim prijelomom acetabula. Promatrani su i analizirani u~estalost i stupanj
nastanka poslijetraumatskih periartikularnih kalcifikacija zgloba kuka, koji su zabilje`eni u zna~ajno manjem obimu u
skupini kirur{ki lije~enih ispitanika u usporedbi s ispitanicima iz kontrolne skupine, u kojoj je u~estalija artroza kuka.
Temeljem rezultata ovoga istra`ivanja mo`e se zaklju~iti kako operacijsko lije~enje znatno utje~e na umanjenje u~esta-
losti i stupnja periartikularnih kalcifikacija zgloba kuka u bolesnika s prijelomom acetabula.
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